Introduction 54 55
Phenylurea herbicides are widely used for the general control of non-crop areas and 56
Mineralisation assays 178 179
Assays to study the mineralisation of 14 C-labelled diuron were performed in 180 respirometers to evaluate the potential soil attenuation and assisted-biodegradation 181 using different amendments, as described by Enumeration of viable bacteria (potential diuron specific degraders) was achieved by 212 counting the colony forming unit counts/gram of soil or compost (CFUs g -1 ). Bacterial 213 enumeration was carried out using 1 g of soil or compost. The solids were whirl-mixed 214 for 30 s with 10 ml of Ringer's solution, and then sonicated for 1 min and allowed to 215 stand for 2 min. Aliquots (100 µl) of these dilutions were applied on agar-agar plates 216 prepared from a R2a diluted medium (1:40), which is the herbicide content (40 mg l -1 ) 217 that limits the carbon source for the soil endogenous flora and permits the selection of 218 diuron specific degraders. CFUs were counted after 48 h. 219 220 In the HS model, k 1 and k 2 are the rate constants of mineralisation for the fast and the 239 slow fractions, respectively, and tb is the time at which rate constant changes. processes, but only the latter are responsible for its complete degradation 257 (mineralisation) and removal from the environment (Alexander, 1999) . Although the 258 selected soil was managed over several decades with different herbicides, and its 259 endogenous flora would potentially be able to biodegrade these type of molecules, the 260 experimental results showed that these microorganisms require different essential 261 micronutrients. However, the addition of inorganic micronutrients (TEs) was not 262 sufficient to cause a significant increase in the mineralisation rate of the herbicide, and 263 only a 15.5% extent of mineralisation could be reached (DT 50 : 6297 days, Table 2 ). 264
Model of mineralisation kinetics

265
Diuron mineralisation curves after compost application are also shown in Figure 1 . 266 DT 50 was drastically reduced as the percentage of compost application was increased 267 (Table 2) diuron leaching experiments using columns to investigate DOM-diuron interactions and 294 the possible co-transport of diuron and DOM using four different organic amendments. 295
These interactions appear to be related to the aromatic and aliphatic content of the 296 DOM, which suggests the formation of hydrogen and other non-covalent bonds. were very different, i.e., 0.7 and 0.1 g kg -1 for USR and SS, respectively (Table 1) . 304 However, this difference did not influence the amount of diuron extracted from soil 305 (i.e., 4.45% for USR and 4.47 % for SS, fig. 2 ) when using 4 % of each compost. These 306 amounts are 4.6 times higher than that obtained when only micronutrients were applied 307 in the soil (0.96 %, The formation of DOM-diuron complexes in solution does not fully explain the 315 significant decrease of DT 50 for diuron mineralisation, which was divided by 26 after 316 the application of 4% of both composts (Table 2 ). In addition to DOM, another 317 explanation would be the nutrients supplied by the composts, particularly organic 318 labile nutrients from the USR and SS organic matter (Table 1) case, potential diuron specific degrading CFUs were determined, both in the selected 331 soil and in composts (Table 1) . We noted the presence of a high number of CFUs in 332 the composts used, which were multiplied by 28 and 82 in the soil in the presence 333 of USR and SS, respectively. 334 335
Effect of HPBCD on soil diuron mineralisation. 336 337
The diuron soil mineralisation curves in the presence of HPBCD are shown in Figure 3a  338 and 3b. Unlike the previously discussed mineralisation curves (Table 2) The diuron mineralisation curves in the presence of a HPBCD solution were fit to a 352 hockey-stick first-order kinetic model (HS), which consists of two sequential first-order 353 curves, where a fast initial decrease in pesticide concentrations is followed by a slower 354 decline. This is usually referred to as a bi-phasic pattern of pesticide degradation. The 355 pesticide concentration initially declines according to first-order kinetics with a rate 356 constant k 1. However, at a certain point in time (i.e., the breakpoint, tb), the rate 357 constant changes to a different value k 2 . 358 359 As observed in Table 2 , the diuron mineralisation rate k 1 was multiplied by 5 relative to 360 the case when only TEs were applied to the soil. In a previous work, the ability of 361 HPBCD to extract the diuron soil bioaccessible fraction was confirmed by Villaverde et soil colloidal components (Villaverde et al., 2013b) . In the present paper it has also been 398 demonstrated through extraction experiments that the presence of HPBCD causes an 399 increase in the diuron desorbing fraction, reaching 14.7% of diuron desorbed relative to 400 the amount desorbed in the absence of HPBCD (0.96 %, Figure 2) . 401
Combined effect of compost and HPBCD on soil diuron mineralisation 402 403
Based on the results obtained for accelerating diuron mineralisation following the 404 application of different composts on diuron contaminated soil, the joint application of 405 each amendment at the best ratio (i.e., 4% for SS and USR) and HPBCD was 406 conducted. The corresponding diuron mineralisation curves are shown in Figures 3a and  407 3b. In both cases, the curves best fit to a hockey-stick first-order kinetic model with a 408 drastic increase for samples including TEs, in the diuron mineralisation rate in the first 409 part of the curve (k 1 = 2.0 x 10 -2 and 2.5 x 10 -2 d -1 for SS-and USR-HPBCD, 410 respectively). 411
412
The application of SS-HPBCD led to a DT 50 of only 174 days, which is a 36-fold 413 reduction in time to mineralise 50% of the diuron initially applied versus the application 414 of just TEs. Additionally, the joint application of SS-HPBCD achieved an important 415 enhancement in the rate of mineralisation, reaching 46.5 % of the herbicide mineralised 416 (Table 2) . From these latter results, it seems that the diuron bioavailable fraction was 417 increased, because a higher percentage of the herbicide was mineralised than when only 418 HPBCD was applied, which could be due to the combined effect of the natural 419 surfactant, DOM, the formation of an inclusion complex between HPBCD and diuron 420 and the supplied of the specific diuron degraders. Extracted diuron in the presence of micronutrients (TEs), HPBCD, USR and SS compost (4%), and compost + HPBCD.
Figura 3.
Mineralised diuron in soil in the presence of 4% SS compost (a) and USR compost (b). The different treatments are only compost (▲), only HPBCD (♦) and in combination: composts + HPBCD (■), with the fit for SFO or HS model (solid line). 
